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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a conductive rubber constituent, conductive 
vulcanized rubber, and a list in detail about a conductive rubber roller and a conductive rubber belt 
effective in electrification rollers, such as a copy machine and a printer, a developing roller, a toner feed 
roller, an imprint roller, an imprint belt, etc. 
[0002] 

[Description of the Prior Art] In the electrification roller used for a copy machine, a printer, etc., a 
developing roller, a toner feed roller, an imprint roller, and an imprint belt, it is necessary to give the 
moderate stable electric resistance value. Conventionally, there are an approach using the electronic 
conductive rubber which blended conductive bulking agents, such as powder of a metallic oxide and 
carbon black, into rubber, and an approach using ion conductive rubber, such as polyurethane rubber, 
acrylonitrile-butadiene rubber (NBR), and epichlorohydrin rubber, as an approach of giving conductivity 
to this kind of a roller and a belt. 

[0003] In the conductive roller or the conductive belt using the electronic conductive rubber which 
blended the above-mentioned conductive bulking agent, there is a problem which the electric resistance 
value does not equip with the fixed electric resistance value depending on applied voltage. Since there is 
a field where the correlation stabilized between the addition of carbon black and the volume resistivity 
of rubber is not seen, and an electric resistance value changes with slight change of the addition of 
carbon black rapidly when carbon black is especially used as a conductive bulking agent, control of an 
electric resistance value becomes very difficult. In addition, it is converted by the constant formula so 
that the roller electric resistance value after fabricating on the volume resistivity and the roller of a 
conductive rubber ingredient may be mentioned later, and it changes with the configurations of a roller 
(or belt). 

[0004] Moreover, since it is hard to distribute a conductive bulking agent to homogeneity in rubber, 
there is also a problem that an electric resistance value has dispersion in the hoop direction and the cross 
direction of a roller or a belt. Furthermore, even if dispersion with a big electric resistance value is 
reduced, dispersion in the electric resistance value in the very small range of mum order still exists. It is 
in the inclination for the direction of the ion conductive rubber instead of electronic conductive rubber to 
be fond, and to be used especially in recently [ of the technique of high-definition-izing, such as 
digitization and colorization, / remarkable ] from this. 

[0005] On the other hand, as an electric conduction agent of the above-mentioned ion conductive rubber, 
there are conductive oligomer and a conductive plasticizer (for all, Mn is 10000 or less) including 
polyether structures, such as polyethylene oxide. However, in the ion conductive rubber using the 
above-mentioned electric conduction agent, there is a problem which is easy to pollute a photo 
conductor. 

[0006] Although there is also a method of using acrylonitrile-butadiene rubber (NBR) and polyurethane 
rubber in addition to the above, only the resistance more than 109.6-ohmcm (the electric resistance value 
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of a roller is 108.2ohms) is acquired, and the volume resistivity value of a rubber ingredient cannot 
respond to what comparatively low electric resistance values, such as a thing for colors, are required as 
also with an imprint belt or an imprint roller. Moreover, there is a problem that ozone resistance ability 
is not good, either, only by NBR. 

[0007] Therefore, it is common to the above-mentioned application, some electrification rollers, a 
developing roller, and a toner feed roller to blend epichlorohydrin rubber with the ingredient of 
independent or others, and to use it, and various proposals are made. 

[0008] Moreover, by blending the quarternary ammonium salt which contains perchloric acid ion or 
chloride ion in ion conductive rubber, such as acrylonitrile-butadiene rubber (NBR), polyurethane 
rubber, and epichlorohydrin rubber, ionization degree is raised and various attempts in which lower 
electric resistance will be realized are also made. 

[0009] For example, in JP,2000-171 18, A, lessening location dispersion of electric resistance and 
lessening compression set by the low degree of hardness with the conductive polymer constituent 
characterized by containing organic rubber, such as acrylonitrile-butadiene rubber and epichlorohydrin 
rubber, carbon black, and electric conduction grant agents, such as perchloric acid quarternary 
ammonium salt, is proposed. 

[0010] Furthermore, in JP,9- 132677, A, making easy conductive grant of a rubber constituent and control 
of an electric resistance value is proposed with the rubber constituent which comes to blend the 
quarternary ammonium salt of perchloric acid etc. with rubber, such as acrylonitrile-butadiene rubber 
and epichlorohydrin rubber. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the conductive polymer constituent of JP,2000- 
171 18, A, although dispersion in electric resistance is lessened and compression set can be reduced, there 
is a problem that there is a possibility of generating photo conductor contamination. Furthermore, since 
perchloric acid quarternary ammonium salt is used and chlorine is included in a constituent, when it is 
going to carry out incineration processing or is going to decompose and recycle by heat or shearing after 
use, there is a problem that there are poisonous hydrogen chloride gas and a possibility of generating 
dioxin depending on processing conditions. 

[0012] Moreover, in the rubber constituent of JP,9- 132677, A, since reduction of compression set is 
using perchloric acid quarternary ammonium salt for the top which is not enough and contains chlorine 
in a constituent, there is a problem that there are poisonous hydrogen chloride gas and a possibility of 
generating dioxin, by incineration processing after use etc. like the above. 
[0013] Furthermore, the epichlorohydrin rubber which is an ion conductive polymer contains the 
chlorine which is one of the halogens during the polymer presentation like chloroprene rubber (CR), 
chlorinated polyethylene (CPE), chlorosulfonated polyethylene (CSM), and a vinyl chloride (PVC). 
Therefore, in a conductive polymer, as well as the above when epichlorohydrin rubber is used, there are 
poisonous hydrogen chloride gas and a possibility that dioxin may occur. 

[0014] In recent years, importance is attached very much to an environmental problem, and it is also a 
social problem with big generating of a toxic gas or dioxin. For this reason, also in the conductive 
rubber constituent, it is also requested that developing the ingredient which generates neither a toxic gas 
nor dioxin at the time of incineration etc. is called for immediately, and it makes recycle possible 
collectively. 

[0015] Moreover, in a conductive rubber constituent, in order to reduce volume resistivity, when the 
quarternary ammonium salt containing halogens (especially chlorine), such as perchloric acid ion or 
chloride ion, was blended, or when the conductive polymer containing halogens (especially chlorine), 
such as epichlorohydrin rubber, is blended, the problem of worsening compression set remarkably also 
has the part of halogens, such as the chlorine, by the reasons of causing side reaction. 
[0016] It makes it the technical problem for volume resistivity to be low, and for compression set to be 
small, and to excel in ozone resistance, to offer the conductive rubber constituent which does not 
generate photo conductor contamination, either, and conductive vulcanized rubber, to excel in endurance 
or dimensional stability and to offer an environment-friendly conductive rubber roller and a conductive 
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rubber belt further, while this invention was made in view of the above-mentioned problem, controls 
[00 nT 8eneratmg * the time ° f incine ration etc. and makes recycle possible 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the 
copolymenzation ratio of this invention of ethyleneoxide / propylene oxide / allyl glycidyl ether is 50- 
95-mol %/l - 49-mol %/l - ten-mol %. The ethylcneoxide-propylene oxide-allyl-gtycidyLther ternary 
polymerization object whose number average molecular weight Mn is 10000 or more (A) The above- 
mentioned conductive polymer 1 00 weight section is received including the conductive polymer which 
mixed acrylonitnle-butadiene rubber (B) by the weight ratio of (A):(B) =70:30-5:95. The conductive 
Tt^mTT Tc : har ? C £ rize( ! ^ comin 8 to bIend non-halogen system quarternary ammonium salt at 
2 1 be A 1 ° W the 7 0 wei § ht sectlons more man *e 0.1 weight section is offered. 
10018] As mentioned above, since non-halogen system quarternary ammonium salt is used for the 
conductive rubber constituent of this invention at a specific rate, a conductive polymer and a halogen 
component cannot cause side reaction, and it can reduce compression set. Furthermore, it can be 
compatible and reduction of volume resistivity and improvement in ozone resistance can also be 
realized. Moreover as mentioned above, the mutual copolymerization ratio of an ethyleneoxide- 
propylene oxide-allyl-glycidyl-ether ternary polymerization object is specified, and this ternary 
polymerization object and acrylonitrile-butadiene rubber (NBR) are mixed at a specific rate. Thereby 
reduction of compression set is realizable in the range which does not spoil ozone resistance ability 
Furthermore, since the conductive polymer containing halogens, such as epichlorohydrin rubber is not 
used, ,t is the constituent of a non-halogen system as a whole, and when processing incineration ete 
?™7gTt, u 18 n ° possib ! ht y ^ generating harmful matter, such as hydrogen chloride gas. 
EI w J' "? Conventlonal ion inductive rubber, the good physical properties (the dimensional 
stability which volume resistivity is low, is small, is excellent in ozone resistance, and does not have 
photo conductor stain resistance is good) as the conductive rubber roller which was not able to be 

n.hherl^c C ? n K, UC ? Ve ^ , bdt Can be aCquired ' and * is ^ also to ™ environment, and the 
rubber goods suitable for practical use can be offered. [ of compression set 1 

SinT r^T^:^ ^ (B) iS mked With the ^-mentioned ethylencoxide-propylene 
oxide-allyl-glycidyl-ether ternary polymenzation object (A) by the weight ratio of (A):(B) =70-30-5-95 
If there is a problem .that photo conductor contamination occurs and the weight of acrylonitrile- ' ' 
butadiene rubber (B) becomes large from the above-mentioned weight ratio, while compression set will 
become large, if the weight of acrylonitrile-butadiene rubber (B) becomes smaller than the above- 
mentioned weight ratio while causing ozone degradation, since own volume resistivity of NBR is high 
because there is a problem that volume resistivity will go up conversely, it is considering as the abovf 
mentioned convention range, moreover, the thing to mix in the above-mentioned weight ratio - the 
SSI ac ^ lon ; tnle - butadi ene rubber - if independent, while the low electric resistance which was 
not able to be realized is acquired and also being able to improve ozone resistance, when it considers as 

cZ« I' ^ ber r ° ller ° r a , r dUCtiVC mbber bdt ' § l0SS is shown in a fr °nt ^e and the extrusten 
condition that there is no wrinkling can obtain a very good thing 

[0021] It is based on the following reasons that the copolymerization ratio of the above-mentioned 
e hyteneoxide (it is a so ca ed Following EO) / propylene oxide (it is also called Following PO) / ally! 

fXi y l 0t 18 al f ° Call6d Following AGE) is made int0 50-95-mol o/o/l - 49-mol %/l - ten-mol % 
[0022] Among a conductive rubber constituent, the oxonium-ion metallurgy group cations in a polymer 

f m r m e on amP ' ™ ke \™ C0 ^™ d in a Poly^r antioxidant) or ammoniui; y io 8 n (based on quartema^ 
ammon urn salt) is stabilized in an ethyleneoxide unit etc., and depends on it being carried by the 
segmental motion of the chain of the part that conductivity is demonstrated. Therefore, the one where 
die ratio of an ethyleneox.de unit is higher can stabilize many ion, and is considered that it can 

cr;TaSfol°nf re t S h 1S ! anCe - izat ^Hw™*. V** ratio of ethyleneoxide is gathered too much, since 
cry stallization of ethyleneoxide will take place and the segmental motion of a chain will be barred 
volume resistivity goes up conversely. Propylene oxide is copolymerized in order to control 
crystallization by this ethyleneoxide. 
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[0023] As for the conductive rubber constituent of this invention, it is desirable to make the volume 
resistivity value into the range of 107.0-ohmcm - 109.0-ohmcm. This is difficult to realize a conductive 
rubber constituent with a volume resistivity value smaller than 107.0-ohmcm by ion conductive rubber 
and is because it depends on carbon electric conduction isoelectronic conductive resin and does not ' 
spread on it. Moreover, when the volume resistivity value was larger than 109.0-ohmcm and it considers 
as a rubber roller or a rubber belt, it is because there is a problem of effectiveness, such as an imprint 
and electnfication, toner supply, falling and stopping being suitable for practical use. in addition, the ' 
Measuring condition of a volume resistivity value - the constant temperature of 55% of 23-degree-C 

{ MWM m l " T Crre ? t0 38 a PP lied - volta § e 500V under the constant humidity condition. 
[0024] Maintaining the physical properties (the dimensional stability which compression set is small is 
excellent in ozone resistance, and photo conductor contamination does not generate is good) of the ' 
above-mentioned conductive rubber constituent, the mutual copolymerization ratio of the above- 
mentioned ethyleneoxide propylene oxide, and the ternary polymerization object of allyl glycidyl ether 
was set up, and the weight rate of this 3 yuan polymer and acrylonitrile-butadiene rubber and the weight 
rate of non-halogen system quarternary ammonium salt are specified so that it may become the above- 
mentioned volume resistivity value. The effectiveness that it will become inadequate stabilizing [ of 
•on ] ethyleneoxide less than [ 50 mol % ] if propylene oxide exceeds 49-mol %, and it reduces a volume 
resis ivity value becomes small. On the other hand, while ethyleneoxide exceeds 95-mol »/o, therels a 
problem on which volume resistivity goes up that propylene oxide is less than [ 1 mol % ] too much 
Moreover, when a degree of hardness rises too much by crystallization also in physical properties and it 
m™i\r Ier K° r / h f ' *"* iS 3 Pr ° b,em Which st °P s being suitable for Poetical use. ? 
S k h ^ 86 atI °u is ^ ade P ° Ssible ' md h is t bleedin 8 or P hoto conductor contamination 1 
hfting-hard and carrying out them by this by copolymerizing the above-mentioned allyl glycidyl ether 
rubber elasticity is given and physical properties are raised. Moreover, from this allyl-glycidyl-ether unit 
itself obtaining free volume as a side chain, the above-mentioned crystallization can f controlled 
hjrther and it is based on haying found out that low resistance-ization which therefore is not in the 
former was realizable If makmg the copolymerization ratio of allyl glycidyl ether into 1-10-mol % 

tt m °r i Whj o/ f f T f ng ° f bleeding ° r ph0t ° conductor contamination becomes easy to take 
place less than [ 1 mol % ], the depressor effect of crystallization beyond it will not be acquired but the 

wln^t Tf r ^ Cani f tion ^tructing a bridge will increase, and low resistance-ization 
will get worse °° "* ^ Strength ' a fatigUe flexibi,it y> etc. 

[0026] Thus, while suppressing crystallization of ethyleneoxide and lowering volume resistivity by 
copo ymenzmg allyl glycidyl ether, the double bond between carbon-carbon is introduced by 
copolymerization of allyl glycidyl ether, and bridge formation with other rubber is enabled. Bleeding 
and photo conductor contamination can be prevented by carrying out a joint use pons to other rubber 
Furthermore, due to a joint use pons with other rubber, since molecular weight is also large and it can 
cany out, even if the above-mentioned ethyleneoxide-propylene oxide-allyl-glycidyl-ether ternary 

ox de-allyl-glycidyl-ether ternary polymerization object (it is also called below an EO-PO-AGE ternary 
polymerization object) ,s carrying out for preventing bleeding and photo conductor contamination to 
i vvvK) or more. 

[0028] Non-halogen system quarternary ammonium salt is blended at a rate below the 7 0 weight 

sir^r* 811 ,* 60 ' 1 ri 8ht ^ ctiontothe ^ loowefght 

section. If there is less non-halogen system quarternary ammonium salt than the 0.1 weight section 
because reduction of volume resistivity cannot be aimed at efficiently, it will consider as the above'- 
Se 0 ZeiZT f Moreo y er V when there " "ore non-halogen system quarternary ammonium salt than 
mnooi Z g sectlons ' 11 18 for P^oto conductor contamination to arise. 

[0029] Moreover, by having the problem of photo conductor contamination, when the above-mentioned 
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EO-PO-AGE ternary polymerization object is blended in large quantities, and blending non-halogen 
system quarternary ammonium salt, although implementation of low electric resistance will become 
difficult if the amount of blends is restricted to the range in which photo conductor contamination does 
not take place, even if it reduces the amount of the EO-PO-AGE ternary polymerization object used, it 
becomes possible to realize low electric resistance efficiently. Thereby, the problem of photo conductor 
contamination can also be controlled, maintaining low electric resistance. Moreover, by blending non- 
halogen system quarternary ammonium salt, since the amount of the expensive EO-PO-AGE ternary 
polymerization object used is reduced and low electric resistance can be realized, it is advantageous also 
in cost. 

[0030] The quarternary ammonium salt of a sulfonic acid or the quarternary ammonium salt of a 
gluconic acid can be especially used for the above-mentioned non-halogen system quarternary 
ammonium salt suitably. As a result of studying the reason for the above wholeheartedly about the 
skeletal structure of non-halogen system quarternary ammonium salt, since especially ionization degree 
is high, the two above-mentioned sorts of ammonium salt is based on the ability also of photo conductor 
contamination for low electric resistance to be realized efficiently, and for compression set to be turned 
small up, and to be controlled. 

[0031] As non-halogen system quarternary ammonium salt, quarternary ammonium salt, such as a 
sulfuric acid and a nitric acid, can be used besides the two above-mentioned sorts. Thus, it is the salt of a 
comparatively strong acid and a thing with the structure which does not contain halogens, such as 
chlorine, is good. 

[0032] Specifically as non-halogen system quarternary ammonium salt, the thing of the structure shown 
by the following formulas 1 (** 1) is mentioned. 
[0033] 
[Formula 1] 



C10H21 CHa 

v 

/ \ 
C10H21 C2H4OH 



[0034] As an example of the quarternary ammonium salt of a sulfonic acid, that whose M is p- 
toluenesulfonic-acid residue is mentioned among the above-mentioned formula. (Trade name: KP-4728, 
Kao Corp. make) As an example of the quarternary ammonium salt of a gluconic acid, that whose M is 
glucono lactone acid residue is mentioned among the above-mentioned formula. (Trade name: KP-4729, 
Kao Corp. make) 

[0035] As for the above-mentioned acrylonitrile-butadiene rubber (B), it is desirable to contain liquefied 
acrylonitrile-butadiene rubber (NBR). Thus, since it will be easy to move a polymer chain, and it excels 
also in workability and the transportation efficiency of ion also becomes high, volume resistivity also 
becomes [ if the acrylonitrile-butadiene rubber (NBR) containing liquefied NBR is used, ] low. 
Moreover, since extrusion nature is good, the conductive roller and the conductive belt which there is no 
wrinkling and had a good surface state can be obtained. 

[0036] Also in the acrylonitrile-butadiene rubber containing liquefied acrylonitrile-butadiene rubber, the 
thing especially with a high acrylonitrile content has good compatibility with the above-mentioned EO- 
PO-AGE ternary polymerization object (A), its effectiveness which makes good the rubber skin at the 
time of extrusion after kneading is very high, and since the effectiveness of lowering the degree of 
hardness of vulcanizate is also large, it is very suitable. 

[0037] Furthermore, since the mixture of the amount NBR of macromolecules and liquefied NBR can 
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prevent photo conductor contamination and can keep the physical properties of a rubber constituent 
good as acrylomtrile-butediene rubber (NBR), it is used especially suitably. Specifically, the Nippon 

[0038] As the above-mentioned acrylonitrile-butadiene rubber (NBR), diene system rubber with high 
tZ'^ ned xylene oxide-allyl-glycidyl-ether ternary polymerization oh ^n d 

compatibility is suitable as the example of such rubber - inside nitril and the crown - the various kinds 

Sned^S r££Tt Tt P ° le r ntit y nitril are menti ^d. Thereby, a very good constituent can be 
SmUtS " respect of physical properties, such as compression set and a degree of hardness. 
[0039] It se s to the conductive vulcanized rubber which vulcanized the above-mentioned conductive 
rubber constant, and is JIS. By the permanent-set examining method of the vulcanized rubber of a 
publication, the measurement temperature of 70 degrees C and the magnitude of the compression set 
measured in measuring-time 24 hours may be 25% or less K6262. When this has the value of the above- 

S C °T eS T ^ ^ 25% ' * is becaus e the dimensional change when becoming a 
roller becomes large too much and it is not suitable for practical use. Although the difference of how 

?2i!TT t S 18 PT a a T° rdm f t0 CXpansion rati ° ° r a foamin 8 g estalt wh en using as foam 
2 a "y < rt ls , made s P°»ge), it is desirable that it is the above-mentioned range. 
[0040] As a vulcanization system, since it is compatible in low electric resistance and low stain 
resistance, the sulfur vulcanization system is suitable. As a class of accelerator, it is desirable to have 
combined dibenzothiazyl disulfide and tetramethylthiurammonosulfide In addition 2- 

nf^tTuA^ USed inStead of dib enzothiazyl disulfide. If the vulcanization system 

of (Sulfur S) / (dibenzothiazyl disulfide DM) / tetramethylthiurammonosulfide (TS) or (Sulfur S) /?2 
mercaptobenzothiazole M) / tetramethylthiurammonosulfide (TS) is used espec ally while being ab e to 
carry out a joint use pons efficiently and being able to reduce photo conductor contaminafiVn Ttl 
desirable in order to reduce compression set. 

[0041] Furthermore, as a vulcanization system by a suitable vulcanizing agent and a suitable 
7t°TTnt aCCeleiator ' Ae vulcanization system blended at a rate of sulfur / dibenzothiazyl disulfide / 
etramethy thiurammonosulfide =1 .5/1 .5/0.5, or sulfur / 2-mercaptobenzothiazole / 
tetrame%lth,urammonosulfide =1.5/1.5/0.5 is mentioned. Vulcanizing time turns short up by this the 
joint use pons of the three components each of the above-mentioned EO-PO-AGE ternary 
S y ™ e, T tl0n °? eC !' a 7 lon i tri i le - butadi ene rubber, and non-halogen system quarternary ammonium 

m^Tv , Camed ,° Ut W ^ and ? 6 P ° Ssibility 0f photo conductor contamination can be reduced 
[0042] Vulcanization can be performed by the usual approach, for example, it may vulcanize in the 
vulcanizer under steam pressunzation, or you may vulcanize with press cure, and secondary 
vulcanization may be performed if needed. Moreover, vulcanizing by the peroxide vulcanization system 
isdso possible, and photo conductor contamination can be controlled by combining with sSonda^ 



[0043] The conductive rubber constituent of this invention blends the above-mentioned EO-PO-AGE 
ternary polymerization object, acrylonitrile-butadiene rubber, and non-halogen system quarternary 
ammonium salt in the above-mentioned convention range, further, is a constituent of the nothalogen 
S™; nta ,7 compounding agents (a vulcanization accelerator, a bulking agent, carrier 

SZS t y C , aiTym8 r^ 118 kneadin8 md vulcanizin g these. Melting kneading can be 
performed by the usual approach. For example, it is kneading about 2 to 10 minutes at 40 degrees C - 

l^^2^ own mbber equipments ' such as an « ro11 and 

[0044] From the conductive vulcanized rubber obtained by vulcanizing the above-mentioned conductive 
rubber constituent, the conductive rubber roller and the conductive rubber belt are fabricated The 
conductive vulcanized rubber of this invention has low volume resistivity, and is excellent in the point 

cond^7 reSS r SCt ! S SmaU L UpWardS ' iS 6XCellent als0 in ozone resistance > ™ d d «es not generate photo 
conductor contamination, either. Moreover, since it is a non-halogen system, a toxic gas does not occur 
at the time of incineration. Therefore, in the conductive rubber roller using this, an etectric res^ance 
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value is low, and since it excels also in the above and other physical properties, when low electric 
resistance values, such as the imprint roller and electrification roller for colors, a toner feed roller, and a 
developing roller, are required, it is used especially suitably. Furthermore, since a toxic gas is not 
generated at the time of incineration etc., decomposition by heat or shearing also becomes easy and an 
environment-friendly product can be offered. 

[0045] After being able to create the above-mentioned conductive rubber roller with a conventional 
method, for example, preforming the above-mentioned conductive rubber constituent (kneading object) 
in the shape of a tube with a single screw extruder, and vulcanizing 160 degrees C of this preforming 
article for 10 to 60 minutes, and it inserts rodding and grinds a front face, it can be cut into a necessary 
dimension and conventionally well-known various approaches, such as considering as a roller, can be 
used for it. Vulcanizing time is good to decide in quest of optimum cure time amount with the rheometer 
for a vulcanization trial (example: curelast meter). Moreover, vulcanizing temperature may be gone up 
and down and set to the above-mentioned temperature if needed. 

[0046] Moreover, after the above-mentioned conductive rubber belt extrudes the above-mentioned 
conductive rubber constituent (kneading object) in the shape of a belt with an extruding press machine 
and fabricates it, it can perform 160 degrees C and 10 - 60-minute vulcanization, and the conventionally 
well-known various approaches of creating the body of a belt can be used for it. Vulcanizing 
temperature may be gone up and down and set to the above-mentioned temperature if needed. 
[0047] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. The 
conductive rubber constituent of the first operation gestalt of this invention The copolymerization ratio 
of ethyleneoxide / propylene oxide / allyl glycidyl ether The ethyleneoxide-propylene oxide-ally 1- 
glycidyl-ether ternary polymerization object (A) whose number average molecular weight Mn it is 90 
mol %/4 mol %/6 mol %, and is 80000 25 weight sections, Non-halogen system quarternary ammonium 
salt is blended at a rate of 5 weight sections to the above-mentioned conductive polymer 100 weight 
section including the conductive polymer which mixed acrylonitrile-butadiene rubber (B) by the weight 
ratio of 75 weight sections, (A):(B) =25:75 [ i.e., ]. 

[0048] furthermore, the above-mentioned conductive polymer 100 weight section — receiving — a 
vulcanizing agent (sulfur) — 5 weight sections came out of 20 weight sections and a zinc oxide, 1 weight 
section came out of stearin acid comparatively, the 1.5 weight section and a vulcanization accelerator 2 
(tetramethylthiurammonosulfide) are blended for the 0.5 weight section and an inorganic bulking agent, 
and the chlorine content makes 0wt% the 1 .5 weight section and a vulcanization accelerator 1 
(dibenzothiazyl disulfide). 

[0049] The above-mentioned non-halogen system quarternary ammonium salt is made into the 
quarternary ammonium salt of a gluconic acid. Moreover, the thing which made the usual acrylonitrile- 
butadiene rubber 100 weight section contain liquefied acrylonitrile-butadiene rubber at a rate of 50 
weight sections is used for the above-mentioned acrylonitrile-butadiene rubber in the above-mentioned 
weight section. 

[0050] Using well-known rubber kneading equipments, such as a direct-vent-system kneading machine, 
melting kneading was carried out and the above-mentioned conductive rubber constituent which blended 
various compounding agents a conductive polymer, non-halogen system quarternary ammonium salt, a 
vulcanizing agent, and if needed is vulcanized. This has obtained the conductive vulcanized rubber used 
for a conductive rubber roller etc. 

[0051] The above-mentioned conductive vulcanized rubber is JIS. In the permanent- set examining 
method of vulcanized rubber given in K6262, the measurement temperature of 70 degrees C and the 
compression set measured in measuring-time 24 hours are 22%. 

[0052] moreover, the above-mentioned conductive vulcanized rubber — the constant temperature of 55% 
of 23-degree-C relative humidity — in the Measuring condition of applied- voltage 500V, a volume 
resistivity value is 108.2 under a constant humidity condition. 

[0053] Moreover, after preforming the above-mentioned conductive polymer constituent in the shape of 
a tube with a single screw extruder, vulcanizing 160 degrees C of this preforming article for 10 to 60 
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minutes, inserting rodding and grinding a front face, it cuts into a necessary dimension and is 
considering as the roller for an imprint. As shown in drawingA , the conductive rubber roller 1 for the 
above-mentioned imprint is a cylindrical shape-like, and an axis 2 is inserted in the inner circumference, 
and it is in it. 

[0054] Thereby, a volume resistivity value is low, since compression set is also small, it excels in 
dimensional stability and endurance, and excels in ozone resistance, and the conductive rubber roller 
which also had photo conductor contamination controlled can be obtained. Furthermore, since it is a 
non-halogen system, a conductive rubber roller good for the environment which a pollutant does not 
generate in the incineration after use etc. can be obtained. 

[0055] In addition, in this operation gestalt, although the conductive rubber roller was created from the 
above-mentioned conductive rubber constituent as a roller for an imprint, it cannot be overemphasized 
that this conductive rubber constituent is used as conductive rubber rollers, such as an electrification 
roller, a developing roller, and a toner feed roller. Moreover, various foaming agents may be blended 
with a conductive rubber constituent, and you may use as a foaming roll etc. 

[0056] In addition, it cannot be overemphasized as non-halogen system quarternary ammonium salt that 
the quarternary ammonium salt of a sulfonic acid etc. may be used. 

[0057] Moreover, as shown in drayring_2 , the conductive rubber belts 3, such as an imprint belt, are 
created from the conductive rubber constituent. The conductive rubber belt 3 imprints the toner image 
which was made the firm-bridging condition by two or more pulleys 4, and supported and conveyed the 
web materials 6, such as paper, by them into the straight-line-like part 5 of the conductive rubber belt 3 
top which rotates, and was made on the photo conductor to a web material 6. 
[0058] Hereafter, the examples 1-5 and the examples 1-7 of a comparison of a conductive rubber 
constituent of this invention are explained in full detail. 

[0059] About examples 1-5 and the examples 1-7 of a comparison, the ingredient (combination 
chemical) which becomes the following Table 1 and 2 from combination of a publication respectively 
was kneaded with each loadings with the direct-vent-system kneading machine (DS 10-40 MWA-S, 
Made in the Moriyama Factory). The rubber which picked the ribbon from the above-mentioned 
kneading machine was extruded with the roller head extruder, it fabricated in the shape of a sheet, it was 
taught to metal mold, optimal time amount press cure was carried out at 1 60 degrees C, and the 
vulcanization rubber slab sheet for physical-properties evaluation was created. 
[0060] 

Table 1] 
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[0061] 
[Table 2] 
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[0062] The numeric value of the upper case in each above-mentioned table (up to a vulcanization 
accelerator) is the weight section. The unit of a chlorine content is weight % and the unit of compression 
set is %. Moreover, in ethyleneoxide and PO, propylene oxide and AGE express allyl glycidyl ether, and 
EP expresses [ Abbreviation EO ] epichlorohydrin. 

[0063] Moreover, with acrylonitrile-butadiene rubber, the thing which made the usual acrylonitrile- 
butadiene rubber 100 weight section contain liquefied acrylonitrile-butadiene rubber at a rate of 50 
weight sections was used in the weight section in each table among each above-mentioned table. 
[0064] As halogen non-containing quarternary ammonium salt 1 (non-halogen system quarternary 
ammonium salt), KP-4729 (glucono lactone acid chloride) mentioned above was used. As halogen non- 
containing quarternary ammonium salt 2 (non-halogen system quarternary ammonium salt), KP-4728 
(p-toluenesulfonic-acid salt) mentioned above was used respectively. 

[0065] In the example of a comparison, the thing (Kohtamin 86P concentrated ** Kao Corp. make) of 
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the structure shown by the formula 2 (** 2) of the following containing chlorine as halogen content 

quarternary ammonium salt 1 was used. 

[0066] 

[Formula 2] 
C17H35 CHa 

\ / 

M* CI 

/ \ 
CH3 CHa 

[0067] The vulcanization accelerator 1 was made into dibenzothiazyl disulfide, and the vulcanization 
accelerator 2 was made into tetramethylthiurammonosulfide. 

[0068] (An example 1 thru/or example 5) The test piece which is mixed to what was used with the 
compounding ratio of the above-mentioned convention which shows an EO-PO-AGE ternary 
polymerization object and acrylonitrile-butadiene rubber in Table 1 with the compounding ratio which 
shows the non-halogen system quarternary ammonium salt mentioned above in Table 1, and becomes it 
from a conductive rubber constituent by the above-mentioned approach was obtained. 
[0069] (The example 1 of a comparison thru/or example 7 of a comparison) Although used for this 
invention which shows an EO-PO-AGE ternary polymerization object and acrylonitrile-butadiene rubber 
in Table 2 with the regular compounding ratio in the example 1 of a comparison, non-halogen system 
quarternary ammonium salt was not blended. In the example 2 of a comparison, it blended only with 
acrylonitrile-butadiene rubber with the compounding ratio which shows non-halogen system quarternary 
ammonium salt 1 in Table 2. In the example 3 of a comparison, it blended with what was used out of the 
convention range of the compounding ratio of this invention which shows an EO-PO-AGE ternary 
polymerization object and acrylonitrile-butadiene rubber in Table 2 with the compounding ratio which 
shows non-halogen system quarternary ammonium salt 1 in Table 2. Although used for this invention 
which shows an EO-PO-AGE ternary polymerization object and acrylonitrile-butadiene rubber in Table 
2 with the regular compounding ratio in the example 4 of a comparison, and the example 5 of a 
comparison, non-halogen system quarternary ammonium salt 1 (example 4 of a comparison) and non- 
halogen system quarternary ammonium salt 2 (example 5 of a comparison) were respectively blended 
with the compounding ratio outside the convention range of this invention shown in Table 2. Although 
used for this invention which shows an EO-PO-AGE ternary polymerization object and acrylonitrile- 
butadiene rubber in Table 2 with the regular compounding ratio in the example 6 of a comparison, it 
blended with the compounding ratio which shows halogen content quarternary ammonium salt 1 in 
Table 2. In the example 7 of a comparison, non-halogen system quarternary ammonium salt was not 
blended using acrylonitrile-butadiene rubber and epichlorohydrin rubber. 

[0070] The following property measurement was performed about the test piece which consists of a 
conductive rubber constituent of each example created as mentioned above and each example of a 
comparison. The result is shown in the lower berth of above-mentioned Table 1 and 2. 
[0071] (Measurement of a volume resistivity value) above - a vulcanization rubber slab sheet 
(130mmxl30mmx2mm) — creating - digital ultra-high-resistance microammeter R-8340A by 
ADVANTEST Corporation - using - the constant temperature of 55% of 23-degree-C relative 
humidity - as the bottom of a constant humidity condition, and applied-voltage 500V - JIS Volume- 
resistivity (volume resistivity value) rhoV (omegacm) of a publication was measured to K691 1. In 
addition, the volume resistivity value is shown in Table 1 and Table 2 with the common-logarithm 
value. 

[0072] In addition, in the case of a solid roller with a uniform monolayer, the roller electric resistance R 
(omega) can be expressed like a degree type. 
R (omega) = (rhoV/2pinu) loglO (rl/r2) 

rhoV is volume resistivity (ohm-cm) among the above-mentioned formula, nu is roll rubber width of 
face (cm), rl is a roll outer diameter (mm), and r2 is a shaft outer diameter (mm). For example, if these 
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values are assigned when the dimensions of a roller are rl=15, r2=6, and nu= 21.8, it will become like a 
degree type theoretically. 

loglO R (omega) = -2.5 + loglO It rhoV Depends, and if volume resistivity values (omegacm) are 107.0- 
109.0 (omegacm), with the solid imprint roller of the above-mentioned dimension, the roller electric 
resistance value R (omega) will be set to 104.5-106.5 (omega). However, in an actual measurement, the 
numeric value 2.5 in an upper type is set to 1 .3-2.0, and the roller electric resistance value R (omega) is 
set to 105.0-107.7 (omega). 

[0073] (Measurement of compression set) JIS It measured in measurement temperature [ of 70 degrees 
C ], and measuring-time 24 hours according to the convention of K6262 "the permanent-set test method 
of vulcanized rubber." 

[0074] (Photo conductor contamination trial) Laser made from Hewlett Packard Where each 
vulcanization rubber slab sheet of an example and the example of a comparison is pushed against the 
photo conductor set to the cartridge (cartridge type C4127X) of a Jet4000 mold laser beam printer, it is 
kept for one week under 32.5 degrees C and conditions of 90% of relative humidity. Then, each 
vulcanization rubber slab sheet was removed from the photo conductor, the above-mentioned printer 
performed halftone printing using the photo conductor concerned, the dirt existence of printed matter 
was checked visually, and three steps of the following criteria estimated. 
O : with [ as long as printed matter is seen by the eye ] no contamination. 

**: Slight contamination (it is satisfactory on the use which can be taken even to extent which the 
imprinting of less than five sheets does not see and show by the eye contamination) 
x: Serious contamination (contamination which looks at printed matter by the eye, and abnormalities 
understand although five or more sheets are stenciled) 

[0075] (Ozone resistance evaluation) JIS According to the convention of the "ozone deterioration test 
approach of vulcanized rubber" given in K6259, it examined under 40-degree C temperature conditions, 
and the degradation situation was evaluated. However, in consideration of the practical use to a 
conductive roller, 2 ppm and observation time amount made elongation percentage, and the ozone level 
made them the 50,100,200-hour back 5%. It examined with the rubber slab sheet and the following 
criteria estimated. 

O With no crack also after [ of : ] 200 hours. 
**: It is 50 - 200 hours and is crack initiation, 
x: Cut in 50 - 200 hours. 

[0076] As shown in Table 1, the copolymerization ratio of ethyleneoxide / propylene oxide / allyl 
glycidyl ether of an example 1 - an example 5 is 90 mol %/4 mol %/6 mol %. Acrylonitrile-butadiene 
rubber (B) is received in the ethyleneoxide-propylene oxide-allyl-glycidyl-ether ternary polymerization 
object (EO-PO-AGE copolymer) (A) whose number average molecular weight Mn is 80,000. (A) It is 
the conductive rubber constituent of this invention which mixed non-halogen system quarternary 
ammonium salt below in the 7.0 weight sections more than the 0.1 weight section to the conductive 
polymer 100 weight section mixed by the weight ratio of :(B) =70:30-5:95. 

[0077] The volume resistivity value of the test piece which consists of a conductive rubber constituent 
of these examples 1 - an example 5 was 108.0-ohmcm - 108.8-ohmcm, and compression set was 14% - 
24%. The examples 1, 3, and 5 of evaluation of a photo conductor contamination trial were **s, and 
examples 2 and 4 were O. Although only the example 2 of evaluation of an ozone resistance trial was 
**, all other examples were O. 

[0078] Thus, the example 1 - the example 5 had the low volume resistivity value, and compression set 
was small, and there is almost no photo conductor contamination and it has checked on use having the 
outstanding property that ozone resistance is also good satisfactory. Moreover, it has also checked that 
they did not have a hydrogen chloride at the time of the processing after use, and the problem of dioxin 
generating since chlorine content is 0.0% altogether and examples 1-5 do not contain chlorine. 
[0079] Furthermore, by blending non-halogen system quarternary ammonium salt, examples 1-5 
reduced the amount of the expensive EO-PO-AGE ternary polymerization object used, had realized low 
electric resistance, and were advantageous also in cost. 
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[0080] Although the example 1 of a comparison was a constituent with which only the point which does 
not blend non-halogen system quarternary ammonium salt differs from combination of an example 1, 
since non-halogen system quarternary ammonium salt was not blended, compared with 108.2-ohmcm of 
an example 1, the example 1 of a comparison had the volume resistivity value as high as 109.1-ohmcm 
as shown in Table 2 on the other hand. 

[0081] Although the example 2 of a comparison was the constituent which used only acrylonitrile- 
butadiene rubber as a polymer and blended the halogen quarternary ammonium salt 1 non-containing 
(non-halogen system), its ozone resistance was unsuitable. 

[0082] Although only the point which blended the EO-PO-AGE ternary polymerization object with this 
invention at more rate rather than the regular compounding ratio was a different constituent from 
combination of an example 1, the example 3 of a comparison had severe photo conductor contamination, 
and carried out spec. out. Moreover, the compression set was also 25% and was not so desirable. 
[0083] Although only the blended point was a different constituent from combination of an example 1, 
the example 4 of a comparison had severe photo conductor contamination, and carried out spec. out. 
Moreover, the compression set was also 25% and was not so desirable. 

[0084] Although only the blended point was a different constituent from combination of an example 5, 
the example 5 of a comparison had severe photo conductor contamination, and carried out spec. out. 
[0085] Although only the point which replaced with non-halogen system quarternary ammonium salt, 
and blended halogen content quarternary ammonium salt was a different constituent from combination 
of an example 1, since the example 6 of a comparison had blended halogen content quarternary 
ammonium salt, compression set carries out [ it is large and ] spec, out to 30% and was unsuitable [ the 
example ]. Moreover, since halogen content quarternary ammonium salt is blended and chlorine is 
contained, the problem which a hydrogen chloride and dioxin generate at the time of the processing after 
use will arise. 

[0086] Although it is the constituent which the example 7 of a comparison blends acrylonitrile- 
butadiene rubber and epichlorohydrin rubber, and does not blend quarternary ammonium salt, since the 
epichlorohydrin rubber containing chlorine is blended, the problem which a hydrogen chloride and 
dioxin generate at the time of the processing after use will arise. 
[0087] 

[Effect of the Invention] Since the ethyleneoxide-propylene oxide-allyl-glycidyl-ether ternary 
polymerization object with which number average molecular weight Mn is 10000 or more, and consists 
of a specific copolymerization ratio is blended to acrylonitrile-butadiene rubber in the specific blending 
ratio of coal according to this invention so that more clearly than the above explanation, photo conductor 
contamination is also controlled low [ a volume resistivity value ] in the top where compression set is 
small, and the good conductive rubber constituent of ozone resistance can be obtained. 
[0088] Moreover, according to this invention, since non-halogen system quarternary ammonium salt is 
used, low volume resistivity can be obtained upwards and compression set can be reduced. Furthermore, 
by considering as a non-halogen system as the whole constituent, when processing incineration etc. after 
use, there is no possibility that the harmful matter of the halogen origins, such as hydrogen chloride gas, 
may be generated, and it can consider as a conductive rubber constituent good for an environment. 
[0089] Thus, a volume resistivity value is low, and since it excels in practicality, such as endurance and 
dimensional stability, the rubber roller and rubber belt using a conductive rubber constituent of this 
invention can be suitably used in an imprint belt or an imprint roller. Since a toxic gas is not generated 
even if the object for colors, the thing for high definition, etc. try decomposition by heat or shearing 
after use especially by the ability using it suitably as a conductive rubber roller and a conductive rubber 
belt also in a process of which low resistance is required, the above decomposition is easy and an 
environment-friendly product can be offered. 



[Translation done.] 
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